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Abstract--Lithium-air (Li-air) primary batteries have a theoretical specific capacity of 11,400 Wh/kg, the highest of any common metal-air 
system. NASA is developing Li-air technology for a Mobile Oxygen Concentrator for Spacecraft Emergencies, an application which requires 
an extremely lightweight primary battery that can discharge over 24 hours continuously. Several vendors were funded through the NASA 
SBIR program to develop Li-air technology to fulfill the requirements of this application. New catalysts and carbon cathode structures were 
developed to enhance the oxygen reduction reaction and increase surface area to improve cell performance. Techniques to stabilize the 
lithium metal anode surface were explored. Experimental results for prototype laboratory cells are given. Projections are made for the 
performance of hypothetical cells constructed from the materials that were developed. 
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II.  Lithium-Air Battery Technology 
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III.  3-D Nanofilm Primary Li-Air Battery 
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A.  Experimental 
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Figure 1: Representative coin cell by Ionova. Shown in holder and connected to current and sense leads. 
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Figure 2: Discharge profiles for Ionova cells: a) Discharge capacity versus voltage and b) Discharge time versus voltage. 

Table 1: Summary of Test Results for Ionova Cells 
Catalyst Carbon A Carbon B Oxide B
OCV (V) 9. 94K 9.B
Mid-discharge Voltage (V) > ..B .4:
Specific Capacity (mAh/g of cathode) K KK 94
Discharge Capacity (mAh) 44: 4 43KK
Energy Delivered (mWh) 4>9 ./ 34
Discharge time (hours) 4>9 >3 BB
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IV.  A Lithium-Air Battery with a High Energy Air Cathode 
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A.  Experimental 
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Figure 3: Representative experimental cell by Yardney 
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Figure 4: Activation of a Yardney cell with electrolyte 
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B.  Results 
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Figure 5: Discharge profiles for Yardney cells: a) Discharge capacity versus voltage and b) Discharge time versus voltage. 
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Table 2: Summary of Test Results for Yardney Cells 
Catalyst: MnO2-based Cell 1 Cell 2 Cell 3
OCV (V) 99K 99K 99K
Mid-discharge Voltage (V) ... .9B .9.
Specific Capacity (mAh/g of carbon) 9B4 9>. 9>.
Discharge Capacity (mAh) K4 >: >9
Energy Delivered (mWh) 9/ /9/ /.9
Discharge time (hours) 34 >B >B

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V.  Conclusion 
?0	


	
	
0-$78
$

	-
)	#*	

 D
 )		
 @	* 	  	
	 0 ?  @
   
 
$1 

 	 	
 
 
   		
 
$$
	0
 
	-   	$

#  ' @
   A  )  $# 	
   	$
  $		
	
$
	KK
9>.5#*

#0
$			
$
	
0%
? M
##-#
&'#	
?*
'$

	$
#-
#-

	
#-

/:$		*
0 $I	 
  	
 0 
 	 
 	
 - $		 #  >K 
 9K56#*
$	-* 
 #   .B: 
 /3:5* $	- 	 
	  0 	


	
* 	
 	* 
 	$
 	* 78
 0 $ 
 
 	# 
* 	

* 	 
   &'# 	
   $
		
 (#	
 
$$
	# 344
56#078



8#
*? 
$$	

%$		#944
 B:456#* 	 
 (" $
	* F"* 
  		 
	
 
$$	
 	   
	#878
	#	

#	8	#? 
$$	


*

#-
		

$$	
 
 %$


	#
K
	

	

	
Acknowledgments 
) 06 0
 $$  ? * N
 
	 @#
* ('$
 	
 
$
* 	

&'# 	
   $
		
 (#	 )	# -$ @I	 
 E
 
##
)	#-$@#
*-
	 $
	@0 @I	
References 
&* *G	
&'#	
 $
		
(#	)	#-$@I	@
H*? E

	*C
.4*.44
.N
*@
0
*)A*G
5A
*HHandbook of Batteries,.*7
)*
	E
08N*?0D6*>>:*$$93893:9
9

* P* 
 C
#* Q* G@ (	8A
 	
#
 75&'# A
H* Journal of the 
Electrochemical Society*"/9*?*C
>>K*$$8:
/
*C*G

	1
75&'#&#
	(	A
H* Journal of the Electrochemical Society*
"/>*?>* $.44.*$$>48>:
: * * G98 ?
 @
 7  A
O 
 $  ?   A 
	 ??R(/4@H* -

 )	#*	* $.4
KA**GA
(
HS ('	8
0
T*"/*$.44
B**G78A
0
N#(#
O
$?  A
	??R(9>@H*
D
)		
@	*	* $.K*.4
